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Abstr-cic t 



Pamela. Wade Rock-ford II 

May 1994 



Enhancing The Thinking Skills o-f Fourth Grade Students 



This report describes a program -for increasing the 
thinking skills o-f -fourth grade students, in a rapidly 
grow i ng rural commun i t y , located in northern Illinois. The 
probl em was noted by the teacher , who -found through tests 
an d obse r u a t i on -s , that students experienced d i -f f i c u 1 t y in 
relating and applying -facts and concepts on tasks requiring 
more sophisticated thinking. 

Anal ys is o-f the probabl e cause data reueal ed that the 
development o-f problem solving, reasoning, 
conceptualization, and analysis are not generally emphasized 
in most classrooms- The standard curriculum lends itsel-f to 
the basic thinking skills o-f recall, recite, and describe. 

Solution strategies suggested by knowledgeable others, 
combined with an analysis of the problem -=.etting, re-=.ulted 
in the selection of three major categories of intervention: 
strategies to increase student ownership of learning and 
self-assessment; strategies to increase me t acogn i t i ve 
abilities; and strategies to build heirarchical thinking. 

Students'' use of higher-level thinking was increased as 
projected- Students evidenced competence to: self-assess, 

e X h i b i t ow nership of learning, and articulate 

problem-solving processes. 
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Chapter 1 

STATEMENT OF PROBLEM AND DESCRIPTION OF CONTEXT 



Ft obi em Statement 

The -fourth grade class at Poplar Groye Elementary 
School exhibits an in ab ility to relate and apply -facts 
and concepts on tasks requiring more sophisticated 
thinking, such as in-ferential reading, persuasive 
writing, interpretation o-f data, and multi step problem 
solving- Measurements indicating this inability 

include teacher -made assessments, the Illinois Goal 
Assessment Program, and the Iowa Test o-f Basic Ski 11s- 

Description o-f Immediate Probl erri Setting 

The population o-f Poplar Grove Elementary School 
consists o-f 236 kindergarten through eighth grade 
students- This elementary school is one o-f three 
kindergarten through eighth grade buildings in the 
district- All o-f the elementary buildings -feed into 
one high school- The student population o-f the 
targeted elementary school is 97 percent White, 1-7 
percent Hispanic, -4 percent Black, and -9 percent 
Asian or Pac i -f i c Islander. Twenty students in the 
school are classi-fied as learning disabled, one student 
is classi-fied as behavioral disordered, all o-f these 
students are mainstreamed to varying degrees; -four 

1 



7 



students attend sel f -con ta i ned cl assrooms -for seuere 1 y 
handicapped at a separate building in cooperation with 
a neighboring school district; two students attend a 
handicapped accessible building within the district; 
thirty-three students receive remedial reading 
instruction daily; six students attend speech and 
language improvement classes twice a week; and one 
student receives assistance for a he ar i n g- i mp a i r erne n t 
twice a week . 

Family socio-economic status covers a wide range, 
with seven percent of the school's families being 
supported by public funds, and the majority of the 
families in the middle income levels. More than half 
of the students come frorri two-incorrte homes. The 
attendance rate is 96 percent, and the student mobility 
rate is a relatively low 11.4 percent. There is one 
student classified as a chronic truant. 

The staff of the school includes; one principal, 
nine grade level teachers, one learning disability 
teacher, one remedial reading teacher, two part-time 
physical education teachers, one part-time music 
teacher for grades six, seven, and eight, one part-time 
art teacher for grades six, seven, and eight, one 
library aide, one part-time media specialist, one 
part-time nurse, one part-time speech and language 
specialist, one part-time hearing-impaired specialist, 
and four classroom teaching aides. Auxiliary personnel 
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include one secretary, two cooks , and two janitors. A 
school psychologist is auail abl e upon request through a 
two-district special education cooperative. The school 
personnel are 100 percent white and 83 percent female. 

Description of Surrounding Community 

Poplar Grove Elementary School is a part of the 
North Boone Community Unit School District, and is 
located in a rural area . The district has a student 
population of 1,036. The community is located 90 miles 
northwest of Chicago, Illinois and 60 miles south of 
Madison, Wisconsin. The North Boone Community Unit 
School District is in the northern part of Boone 
County; a larger school district is located in the 



sou them 


part 


of the 


county 


. The 


county has a 


total 


popu 1 at i 


on of 


48,284. 


The 


decade 


of the 80s 


s aw a 


popu 1 a t i 


on increase of 


ten percent, 


. From April 


1990 , 



to August 1992, the county experienced an additional 
twelve percent i ncr ease . The present rate of growth 
will yield a 32 percent incre ase f r om 1 990 to the turn 
of the century. Since 1988, the yearly residential 
construction activity has i ncr eased 123 percent in the 
county. Since 1988, the county has approved 
thirty-four residential subdivisions totaling 675 lots. 
As of August 31, 1992, two-hundred and fourteen 
dwe lling units have been comp leted within the 
thirty-four subdivisions. A surplus of 461 lots r ema i n 
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■for development. Commerc i 1 y , two malls are being 
developed and one existing mall is underqoinq extensive 
rehabilitation. Two new industries have moved into the 
county in 1992, and Chrysler Motors has built a new 
stamping plant in this county to be completed in 1993. 
This level o-f growth has contributed to over -crowded 
classrooms and -financial despair -for the school 
district. 

An investigation into the educational 
characteristics o-f the adult population revealed that 
40 percent are high school graduates, 25 percent have 
not graduated -from high school, eighteen percent have 
some college hours, and seventeen percent have a 
college associate or higher degree. 

The socio-economic status o-f the county, as 
re-flected by the 1990 census, shows that the median 
-family income is ^38,586, and the per capita income is 
^14,355. Almost -fi-fty percent o*f the people who live 
in the county, work in the county. 

The coun ty ^ s popu 1 at i on is 95 percent white, and 
six percent h i span i c . O-f the people mov i ng into the 
county, 45 percent are -from Chicago and suburbs, 
thirty-one percent are -from other areas in Illinois, 
and the rest move in -from out o-f state . 

Regional and National Context o-f the Problem 

Enhancing the thinking skills o-f today's students 
to a more sophisticated level is a problem that is 
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addressed not only by educators , but by soc i e ty i tse 1 -f 
in seeking to quality today's youth -for tomorrow'^s 
world. The Assoc iation -for Supervision and Curriculum 
Deve 1 op men t ( ASCD , 1984 p . 4) has acknowl edged the 

need -for an expanded version o-f the basics in a 
resolution: "Further development and emphases are 

needed in teaching skills o-f problem solving, 
reasoning, conceptual ization, and analysis, which are 
among the neglected basics needed in tomorrow'" s 
society." In its analysis o-f trends in reading 
ach i evemen t , the United States O-f -f i ce o-f Educat i onal 
Research and Improvement concluded that "while it 
appears that progress has been made in raising the 
share o-f students who acquire rudimentary, basic and 
intermediate reading skills and strategies, no gains 
are evident at the higher levels o-f reading ability" 
(Mull is and Jenkins, 1 990 , p. 35)- This pattern is 
con-firmed by the results o-f the most recent National 
Assessmen t o-f Educational Progress in reading: 
"Students at all three grade levels (3, 7 and 11) have 

particular di-f-ficulty with tasks that require them to 
e 1 aborate upon or de-fend their evaluations and 
interpretations o-f what they have read. Con t i nued 
attention to such skills must be a major priority in 
instruction" (Apple bee, Lange r , and Mu 1 1 i s , 1 988 , 

p. 6). The Nation'"s Report Card states: 
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The mathematical per-f ormance o-F students at 
ages 9, 13, and 17 has improved somewhat over 
the past eight years, yet a closer look at 
levels of proficiency indicates that most of 
the progress has occurred in the domain of 
lower -order skills. This picture reflects 
classrooms more concerned with students^ rote 
use of procedures that with t heir- 
under stand i ng of concepts and developments of 
higher -order thinking skills. (Dossey, 

Mull is, Lindquist, and Chambers, 1988, 

P . 12). 



The recent improvements o c c u r r e d only in 
lower-level skills .and basic knowledge. 

While average science proficiency is on the 
rise, students in the upper range of science 
proficiency did not show any improvement — 
nor are there increasing percentages of these 
students. Performance on moderately complex 
and specialized scientific tasks has not 
changed in almost a decade, and only a -small 
n umb e r of -students, merely 7 percent of 
1 7-year -ol d-s — demonstrate such higher-level 
skills. (Mull is and Jenkins, 1988, 
pp. 19-20). 

In both 1984 and 1988, a majority of the 
students at all three grade levels were able 
to write at least minimal responses to most 
of the persuasive tasks. Far fewer students, 
however, wrote at the adequate level, which 
required supporting points of view with 
evidence and reasoning. (Applebee, Langer, 
Mulli-s, and Jenkins, 1990, p. 40). 

From a very early age, children in our society are 
conditioned to be unques t i on i ngl y obedient to adult 
directives. Usually students continue this pattern of 
behavior in school. It is more uncommon than common 
for students to question reasons for performing a 
particular task. Metacognition is virtually an unknown 
in students^ school experiences; it is neither sought 
after by the student nor encouraged by instruction 
(Sternberg and Wagner, 1982). Beyond recall and 
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recite, educat i ona.1 outcomes should include the 
intelligent behauiors associated with higher-order 
thinking. Teaching methods, sta-f-f development and 
supervisory techniques must be assessed and changed, 
where appropriate, i -f the childrens^ higher level 
thinking processes are to be developed (Costa, 1981). 
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Chapter 2 



PROBLEM EVIDENCE AND PROBABLE CAUSE 



Probl em Background 



The accumulation o-f -facts to recall, recite, and 
describe has become obsolete in educating students -for 
their 1 i -f e an d wor k ( Cos t a , 1 981 ) . In The Future UJorld 

of Uork , The United Way o-f America (1988) predicts that 
"the greatest job growth ouer the remainder o-f the 
century will occur in areas that require high skill 
levels and demand creative thinking <p. 2)." The 
National Science Board Commission on Pre-College 
Education in Mathematics, Science, and Technology 
(1983) declared in its report. Educating Americans -for 
the 21st Century ; 



We must return to basics, but the basics o-f the 
21st century are not only reading, writing, and 
arithmetic. They include communication and 
higher problem-solving skills, and scienti-fic 
and technological literacy — the thinking tools 
that allow us to understand the technological 
world around us . . . De ve 1 opmen t o-f students' 
capabilities -for pr obi em-sol ving and critical 
thinking in all areas o-f learning is presented 
as a -fundamental goal(p. 3). 
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The rapid increase o-f a^;ailable knowledge has 
par t i cu 1 ar s i gn i -f i cance -for education. Con tent teachers 
■frequently lament their inability to couer all the 
material in the content curricul urns . The increased 
knowledge bases o-f many subjects quantitatively 
compound the task . It is clear that a strategy is 
needed that emphas i zes developing the 1 i -f e 1 ong learning 
and thinking skills necessary to acquire and process 
in-formation within an ever-expanding field of 
knowledge. In the institute brochure for the Study of 
Human Knowl edge , Rober t Ornstein (1 ?80 ) stated , “We 
need a break-through in the quality of thinking 
employed both by decision-makers at all levels of 
society and by each of us in our daily affairs." 

Locally, there has been a tacit assumption that 
students were developing sophisticated thinking skills 
from the relatively traditional approach to 
instruction, relying heavily on classroom 
presentations, textbooks-, and workbook or 
teacher-prepared exercises. These techniques lend 
themse Ives to ass isting students attai nmen t of bas i c 

levels of proficiency in each subject area; however, 
they have not proven to help students achieve higher 
levels of performance. The district's superintendent 
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■formed a Vision Committee, made up o-f parents, Board o-f 
Education members, principals, and lead teachers 
representing each o-f the -four buildings in the 
district- The c omm ittee^s purpose is to determine the 
goals o*f instruction that need to be considered to 
better prepare students -for their -future- The 

superintendent, heading the committee, began by 
including the committee in development programs such as 
paradigms o-f education, brainstorming student needs -for 
tomorrow's li-fe and work, and alternative assessment 
procedures - 

Probl em Ev i de n c e 

Both subjective and objective means were used to 
document student need -for more sophisticated thinking 
sk ills. A questionnaire was given to the principal - 
(Appendix A) Using narrative classroom observations, 
the principal tallied the n umbe r o-f teachers in the 
building who, through the normal course o-f instruction 
were observed: using questioning techniques to promote 
higher-level thinking, using and label ing speci-fic 
problem-solving strategies, encouraging metacognition,, 
applying and 1 abe ling cogn itive strategies -for the 
students, and creating a classroom cl imate -for thinking 
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by using a comprehensively nond i scr i m i natory tone 
during discussions. 

Figure 1 presents data on the percentage o-f sta-f-f 
infusing thinking skill instruction into the 
curriculum. The data indicate less than half of the 
staff infuse higher -level thinking skills into the 
curriculum on a regular basis. Five broad categories 
of thinking skill infusion were considered. Column A 
indicates that thirty- three percent of the staff ask 
questions that require analysis, synthesis, and 
conceptual ization. Twenty— seven percent of the staff 

identify and label specific problem-solving strategies 
such as graphic organizers. Metacognition is used by 
twenty percent of the staff as indicated in Column C. 
The table reveals the fewest number of staff, seven 
percent, verbalize cognitive strategies and their 
application to problem solving within the curriculum. 
Forty percent of the staff create a classroom cl imate 
for thinking by using an acceptant tone during 
discussions. A summary of these data reveals room for 
growth in infusing thinking skills by this staff. 

A survey was administered to all faculty at this 
school . (Appendix B) A summary of these data 

indicates that forty-seven percent of the staff engage 
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in teaching thinking skills, but sixty percent o*f the 
sta-f-f do not haue provisions -for evaluating the 
learning o-f thinking skills. Seven ty--f our percent of 
the staff relate that the school system does not have 
guidelines for thinking skills across the grade levels 
or subjects. In addition, sixty-four percent of the 
staff perceives that supervisors and instructional 
leaders do not create conditions for thinking skill 
development through inservicing, modeling, or providing 
time to establ i sh school -w ide continuity of infusing 
thinking skills in the curriculum. The results can be 
perceived as con tr ad i c tor y indicating: a lack of a 

common definition of teaching thinking skills; a lack 
of continuity in teaching thinking skills; a lack of 
established goals for instruction as to the attitude, 
skill, and knowledge components of thinking; and a lack 
of employment of direct, systematic instruction of 
these skills pr i or to, during, and following student 
introduction to and use of these skills in the 
c 1 assr ooms . 

Teacher observations, and oral and written 
records of student responses were collected as problem 
evidence. A parent survey for each child and a teacher 
survey for each child was administered in September of 
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1993 to -further document thinking skill levels o-f the 
students. (Appendix C) The summarized parent survey 



indicated 


that : 


17 percent o-f the 


class are not 


ye t 


using the 


home 


thinking behaviors 


i nd 1 Gated on 


the 



survey, 46 percent o-f the class sometimes demonstrate 
the home thinking behaviors, and 37 percent o-f the 
class -frequently demonstrate the home thinking 
behaviors. The summarized teacher survey data 

indicated that; 47 percent o-f the class are not yet 
engaging, at school, in the thinking behaviors 
indicated on the survey, 40 percent sometimes show 
school thinking behaviors, and 15 percent -frequently 
exhibit the behaviors on the teacher survey. There are 
several -factors that contribute to the discrepancy in 
the surveys. For example, the objectivity -factor in 
parent/child relationships and teacher/student 
r e 1 at i on sh i p s is a p oss i b i 1 i t y , h ome and sc h oo 1 
environmental d i -f-f erences may exist, survey statement 
perception can be operative, and paren t/teacher 

expectation may be di-f-ferent. In light o-f the 

discrepancies, the surveys indicated a need -for 

thinking skill growth spec i -f i cal 1 y in the areas o-f 
stating several ways to solve a problem, putting into 
words how a problem is solved, re-flecting on what has 
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been done, and using prior knowledge in new situations. 
Figure 2 re-flects the compiled survey date.. 

Data was also collected -from students^ Iowa Test 
o-f Basic Skills scores and -fr om students^ Illinois Goal 
Assessment Program scores. The -fourth grade class took 
the Iowa Test o-f Basic Skills in April o-f 1993. The 

basic composite results revealed that this class has 

mor e h i gh an d av e r age ac h ieving pupils and -f e we r 1 ow 

a.chieving pupils than do other school s. Conclusions o-f 
the average complete composite showed the composite 
grade equivalent -for this third grade class, wias -fourth 
grade, third month. Compared with the national 

distribution o-f pupil scores, the typical pupil in this 
class scored as well or better than 66 percent o-f grade 
three pupils in the country. 

In the spring o-f 1993, the Illinois Goal 
Assessment Program i;iGAP) -for writing, math, and 
reading was administered to the class. Their average 
scaled score -for Constructing Meaning was 275. The 

Constructing Meaning score re-flects the students^ 
ab i 1 i t y to c omp r eh e nd written material, to dr aw 

in-ferences, and to apply in-formation -from the text. 
The Illinois Goal Assessment Constructing Meaning scale 
score is a standard score that ranges -from 0 to 500 



15 



21 




.Pa.r e n t Su r y e y Re su 1 t s 



T 



her S u r- y e ;>■’ R e s u 1 t =■ 



Due to 



o r C' u n d 



i ng t-rror, the tote. 1 me.y not eque, 1 10 OX 



Not Yet 
•D onTi e t i iTi e s = 
F r e q u e n t 1 >'= 



L> h i 1 d/ s t u d e n t 
thinking sk i 1 1 
Ch i 1 d/s t u den t 
th i nk i ng sk i 1 1 
Ch i 1 d/ student 
thinking skill 



is not yet 
be h ay i or s . 
i s soiTie t i iTie 
e h a y i o r =■ . 
f r e q u e n 1 1 y 
be h ay i or s . 



e ngag i ng in 
s e ngag i ng in 
engages in 




Figure 2 



Percentage- o-f Children Engaging in 
Thinking Skill B e h a y i q r s as p •=* r 
Suryey o-f Parents and Teachers; 
September 1993. 




BEST COPY AVAILABLE 



with an average o-f 245 -for all third grade students who 
took I GAP in 1993. Their Overall Writing average scale 
score was 16.9. Overall Writing scores are expressed 
on a scale that ranges -from 6 to 32 with an average o-f 
17.7 -for all third grade students who took I GAP in 
1993. This assessment requires students to write a 
paper demonstrating the basic -fundamentals o-f clear- 
writing. The papers are evaluated with respect to 
-focus, support, organization, and integration. The 
students' overall math scaled score was 274. Scores 
are based on number concepts, measurement, algebra 
concepts, geometry concepts, data collection, and 
estimation. The I GAP Mathematics score is a standard 
score that ranges -from 0 to 500 with an average o-f 268 
-for all third grade students who took I GAP in 1993. 

Since the ITBS and the I GAP measure basic skills, 
at the recall level, these test scores re-flect that the 
majority o-f the class is average to above average in 
achievement on basic recall assessments. 

Pr obabl e Causes o-f Pr obi em 

Data to indicate probable cause -factors were 
gathered -from a number o-f sources within the setting. 
Initially, an evaluation o-f the -fourth grade curriculum 
was undertaken. The results o-f this review sh owed 
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textbook content to be 



structured toward the 



unquestioning acceptance o-f claims, an enormous amount 
o-f drill, easily scored assessments, and most generally 
an aduocation o-f single solutions. 

Another probable cause is the lack o-f teacher 
development and emphasis in teaching the skills o-f 
problem solving, reasoning, conceptual i z a t i o n , 
analysis, and the use o-f hierarchical questioning. 
There is an emphasis on standardized test scores, which 
tend to discourage perseverance o-f problem solving and 
thinking critically, -flexibly, and i ns i gh t-f u 1 1 y . 

Another contribution to the cause o-f the problem 
is increased class size and more d i -f -f i cu 1 t- 1 o-manage 
students resulting in teachers being overly structured. 
Highly structured busywork replaces discussion which 
can be potentially disruptive. Classroom control can 
take precedence over innovative teaching (Janko, 1989). 

The i nappropr i ate media presentations to which 
students are subjected create a probable cause 
associated with lack o-f higher level thinking skills. 
The popular television talk shows — the ones that 
students general 1 y watch — -frequently exploit issues 
rather than explore them. Television news programs 
routinely reduce all issues to 30 -second clips in wh i ch 

18 



24 



two or three authorities or political 1 eaders sum up 
their opinions. These clips rarely reserrible 
thought-ful, analyzed, or articulated positions. The 
average child born today will, by the age 15, have 
spent more time wiatching television than going to 
school <Liebert, 1986). 

Probable cause data -from the 1 i terature was 
categorized into' deficiencies related to curriculurri 
goals, curriculum content, i nstruc t i onal methods, and 
assessment procedures. According to Doyle^s <1933) 
study of academic work in American schools, 
accoun tab ility and testing drive schooling. Students 
learn early in the game that all classroom activities 
are not equal; some things are tested, and others are 
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devaluation of independent thought. The most widely 
publicized study of this problem was conducted by John 
Goodl ad (1984) and reported in his book A PI ace Cal 1 ed 
School . This exhaustive study of American education 
involved observations of more than 1,000 classrooms in 
a variety of communities throughout the country. A 
summary of results showed that an average of 75 percent 
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o-f class time was spent on instruction. Approximately 
70 percent o*f this time involved uerbal interaction — 
with teachers "out talking" students by a ratio o-f 
three to one. Observers noted that less than 1 percent 
o-f this "teacher talk" invited students to engage in 
anything more than mere recall o-f in-formation (Goodlad 
1983) . 

A summary o-f probabl e causes -for the probl em 
gathered -from the sight, and -from 1 i terature included 
the -f o 1 1 ow i n g el erne n t s : 

1. Development and emphasis are needed in 
teaching skills o-f problem solving, 
reasoning, conceptualization, and analysis, 

2. Most curriculum is structured toward the 
unquestioned acceptance o-f clai ms . 

3. Most curriculum is structured toward drill, 
e as i 1 y scored assessmen ts , and single 
solutions. 

4. There is an emphasis on standardized test 
scores . 

5. There are increased class sizes. 

6. Students are more di-f-ficult to manage. 

7. There is i nappropr i ate modeling by the 
i n-f 1 uen t i al me dia in its approach to 
subjects, and discussions of them . 
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Chap ter 



THE SOLUTION STRATEGY 



Re«v‘ i euj o-f the LI t e r a t u r e 

Analysis o-f probable cause data suggested reasons 
related to a lack o-f emphas i s on the deue 1 opmen t o-f 
problem soluing, reasoning, conceptualization, and 
analysis at the instructional leuel; u n sa t i s-f ac t or y 
ab i 1 i t y o-f students to initiate own e r sh ip o-f t heir- 
learning and poor employment o-f higher-leu el thinking 
skills; and curriculum geared toward recall, recite, 
and describe. In addition to the-se data, research 
literature suggest the -following possible causes: 
inappropriate a-sse ssrrje n t methods normally used in 
classroom-s, curriculum not preparing students -for 21st 
century li-fe and work, low leuel-s o-f sta-f-f knowledge 
relatiue to the teaching o-f higher-leuel thinking 
skills, and lack o-f appropriate modeling o-f 
h i gher-1 eue 1 thinking -sk i 1 1 s in the studen ts"' wor 1 d . 

The 1 i terature search -for solution strategies was 
organized as suggested by these probable cause data. 
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Analysis o -f these data suggested that a series o -f 
questions related to instructional strategies, student 
empowerment o-f their thinking skills, curricular 
'design, and extraneous -factors a-f -f e c t i n g s t u d e ri t s ' 
soph i st i cated th i nk i ng shou 1 d be addressed . 

The ii] u e =. t i o n s related to instructional s t r a t e q i e s 
i n c 1 u d e id : 1 ) H ow is h i 19 h e r - 1 e u el t h i n k I n q id e -f i n e 'd ? 2 ) 

I'Jh a t are the goals o -f embedding h i q h e r- — 1 e u e 1 t h i n k i n q 

sk ills in the cl assr 00 m? 3 ) Wh at t e ac her be h au i or s 

e n c Q u r age h i g h e r — 1 e v el thinking? 4 ) W h at are the 

t r a i n i n g i mp 1 i c a t i on s -for t e ac h e r s , adm i n i s t r a t or s , 
schools, and districts? 

The questions, related to the learner- were: 1 ) 

Wh at -factors p r omo t e own e r s h i p o-f learning? 2 ) H ow can 
students more e -f -f e c t i e 1 y apply knowledge? 3) How can 
students a. d a pi t skills and concepts to unrelated areas? 

Curriculum design questions included: 1 > What 

c u r r i c u 1 u m s expect, stimulate, or provide contexts -f o r 
higher~leuel thinking? 2 ) H ow will new t e c h n o 1 o q i e s be 
used to enhance higher-leuel thinking? 3) Will 
c om p e t e n c >•* be addressed through g e n e r a t i o ri o-f k n o wH e d q e 
by the student, reproduction o-f knowledge by the 
student, or a multi-faceted approach? 
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The questions r e 1 e. t e d to e x t r a n e o ij •=• tact o r- s 
at tec ting student thinking were: 1) What kind ot 

mode ling o t h i gh e r - 1 e m e 1 thinking skills i s av a i 1 ab 1 e 
to children trom parents, teachers, signiticant adults 
in their Hues, and the media? 2) Do ou t-ot-school 
activities p r omo t e h i g h e r - 1 e u e 1 thinking tor student s? 

These questions suggested that appropriate 
categories tor the literature search •=- h» o u 1 d include: 
t e a c h i ri g tor thinking, t e a c hi i ri g strategies that enable 
student thinking, curriculum design, assessment 
techniques, and environmental impact on student s 
h i g h e r “ 1 e V e 1 thinking. 

Research seems, to indicate that it tijnd am e n t a 1 
change is to occur in e n hi a ri c i n g students' a b i 1 it y t o 
think, teachers require more intense, ongoing technical 
assistance < Fulton, 1 Vb5 ; McLaughl in and Marsh, 197S; 
Stevenson , 1 987) . 

In a study b y On o s k o and Steve n son (1987), t i v e 
ettective strategies tor promot i ng hi gher -order- 
thinking were identitied: 

1. Help teachers arialyze and develop a 
conceptual ization ot t hi inking. By working t o w a r d an 
articulated conception ot thinking, teachers can be 
stimulated to reconsider their instructional goals. 
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For ex a.m pie*, a.n under standing o-f the characteristics 
and dispositions o -f good thinkers can move teachers 
*f r om a rigid emphasis on content acquisition to a more 
balanced approach that a c k n ow ledges the importance o 
thinking processes and skills. In addition, the 
conceptual i z a t i ci n that emerges provides a c omrri o n 

language “for teachers to d i sc u s s their effort s w i t h 
coll e agues . 

2. Model specific instructional strategies for 
p r orrio ting student thinking. Model i ri g instructional 
strategies (whether in workshops, on videotape, o r i n 
teachers'" c 1 a. s s r o om s enables teachers to see specific 
alternatives to tr ad i t i on a 1 me t h ods su c h as 1 e c t u r e an d 
recitation. When strategies are d e m o n s t r a t e d w i t h 
students (especially the t e a c h e r ^ s ow ri ) , teachers q a i n 
confidence not only in the specific s t r a t e q i e s used, 
but also in their students' ability to engage in 
h i g h e r “ o r d e r thinking. 

3. Provide opportunities for teachers to practice 
and discuss instructional strategies. Demon stratinq 

and d i s c u ss i n g 1 e sson p r e se n t a t i on s amon g peers all owis 
teachers to receive constructive feedback and 
recognition. Demonstrations can take place in 

teachers* own classrooms or in workshops where fellow 
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participants role-play students, or teachers can br i nq 
videotapes o*f their classroom teaching to workshop 
sessions. Given the traditional isolation and lack o-f 
adult interaction present in teachers*' work settings, 
these opportunities are important -for -fostering 
col 1 egi al i ty and commi tment to a common goal . 

4 . Provide time -for teachers to discuss w o r k s hop 
ideas and techniques and to -formulate c 1 a s s r o orri 
applications. [discussion t i rri e enables participants to 
r e V i e w n e w 1 y introduced i d e a s and technique s , 
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practices. 

5 . Engage teachers in h i gh e r — o r d e r thinking, such 
as authentic probl erri solving, in their subject areas. 
Encourage teachers to re-flect on and analyze their own 
thinking in trying to solve a challenging problem, 
either i n d i v i du ally or i n sma 1 1 gr ou p s . Su c h p r ob 1 ems 

might Include mental puzzles, controversial publ ic 
issues, or simulated decision-making exercises. The 
intent is to stimulate teachers'' enthusia sm -f o r 
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thinking a an i n •=. t r u c t i o n a 1 goal, d e e 1 o p 

se 1 -F-con-f i dence in their own ability to think, and help 
them become more conscious o-f the kinds o-f thinking 
they wish to promote. 

Solution p OSS i b i 1 i t i e s -for strategies to enhance 
thinking skills were addressed by the literature. 
Coop e r a t i u e learning in a c 1 assr oom is a s t r a t e gy 
h e r a 1 d e d by m a n y k n ow 1 e d g e a b 1 e o t h e r s relative to 
building more sophisticated thinking skills. 
Coop e r a t i u e 1 e ar n i n g may be br oad 1 y de -f i n e d as an y 
learning activity in which students o-f diverse 

backgrounds work together in groups toward a speci-fic 
goal. Considerable r e s e a r c h conducted in recent y e ar s 
substantiates the e -f -f e c t i u e n e s s o-f c o op e r a t i y e learning 
methods -f o r p r om o t i n g increased student a c h i e y e m e n t , 
improved attitudes toward school, and enhanced 
i n terpersonal relations (Johnson, Maruyama, Johnson, 
Ne 1 son , and Sk on , 1 98 1 ; SI av in, 1 98 1 ) . Coop e r a t i v e 

learning pr om otes the interactive processing o-f ideas 
and thus ri a t u r a 1 1 y c omp 1 e m e n t s other i ri s t r u c t i o n a 1 
approaches -for developing student thinking skills. 
This natural -fit is recognized by the educational 
researchers Joyce, Showers, and Rol he i ser-Benne t t 
(1987), who note that research into cooperative 
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learning i =• overwhelming! y pi o •=■ i t i v e and the c o o p e r- a t i v e 
approaches are appropriate -for all curriculum areas. 
The more c om p 1 e x the o u t c orri e s ( h i g h e r - o r- d e r p r o c e s sing 
of information, problem solving, social skills and 
attitudes) the greater are the effects. A number of 
c o Cl pi e r a t i e learning d e s i g n =■ are e =. p e c i a 1 1 y ii-j e 1 1 suited 
to stimulating higher “order thought. These desiqns 
include peer response groups for writing, group problem 
solving in mathematics, reciprocal teaching in reading, 
gr ou p i n v e s t i ga t i on s an d e x p e r i me n t s in science , 

discussions and debates using =• t r u c t u r e d c o n t r o v e r s i e s 
in social studies and home economics, and collaborative 
projects, in a n >■* content area (Joyce, e t a 1 . , 1 8 7 ) . 
Par k e r (1984) f ou n d that sma 1 1 — gr ou p c o o p e r a t i v e 
learning e rri p h a s- i z e d the d e e 1 o p me n t of t h i n k i n q a ri d 
p r ob 1 e rri “ =■ o 1 v i n g skills*. One advantage of this a p p r ci a c h 
to teaching is that it seeks to minimize student 
anxiety and c omp e t i t i o n by creating an environment 
where students feel safe to make and learn from 
mistakes. Also, G i 1 be r t -Macm i 1 1 an (1983) suggests that 
another advaritage of cooperative learning groups is 
that they give students an opportunity to talk aloud, 
challenge and defend a point of view, and focus on the 
probl em-sol v i ng process rather than the answer . 
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Rowe (1973) stated that the teacher must establish 
an enuironment which promotes and allows -for active 
inquiry. A we 1 1 -conce i ved question, presented in a 
timely manner, is a use-ful means to clari-fy and expand 
thinking (Sund and Car i n , 1978). Teacher questions are 

the mean =• u =• e d to c omm u n i c a t e t ti e e 1 e rri e n t s o -f the 
subject matter. They provide guidance about what is to 
be done wi th in-formation and how it is to be done 
(Hunk ins, 1976). In a review o-f research on 



q u e s t i on i n g , Ga 11 (1984) reported that 30 percent o-f 

the q u e s t i on s u se d in c 1 assr ooms ask e d students to do 
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instructional levels. A use-ful g r a p ti i c (Appendix D ) 

-f r om the w o r d s o -f Oliver UJ e n d e 1 1 Holmes that a p 1 1 

categorizes the type o-f questioning techniques needed 

to enhance hi i g hi e r- 1 e e 1 thinking. H o 1 m e =■ ^* s 'Three 

Story Intellect" is as -follows: 

Th ere ar e one -s t or y intellects, t w»o— s t or y 
intellects and t hi r e e - s t or y intellects with 
skylights. All -fact collectors wh o have no 
a i m beyond their -facts are one -s t or y me n . 

Two-story men compare, reason, generalize, 
using the 1 abor o-f -fact col 1 ec tor s as their 
own . Three-story men idealize, imagine, 
predict — their best ill urn i nat i on comes 
-from above the skylight (p. 300). 
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Another solution strategy that is part oi the art o-f 
questioning is -for teachers to allow -for ’'wait time^ 
a -f t e r- asking a question. Teachers can bee om e mor e 
productive inquirers by extending their pauses a-fter 
asking questions a ri d r e c e i i n g r e s p o n s e s -f r om s t u d e n t s . 
As wait time is ex tended j research shows that the 
quantity and quality o -f students " r e s p o n s e =• i n c r e a s e 
( Rowe , 1 9S7> , 

A solution strategy advocated by the 1 i terature to 
e n h an c e t h i n k i n g skill s was the u se o-f gr ap h i c 
organizers. Important ideas and relationships o-f ten go 
unseen by students b e c a u s e v e r b a 1 to o Is alone do not 
c 1 ear 1 y commun i cate overal 1 pat terns o-f how peop 1 e are 
thinking. H y e r 1 e ( 1 9S 9 ) suggests that connected 

g r a. p h i c r e p r e s e n t a t i o n s c a ri s u p p 1 e rrj e n t the use c» -f 
verbal and n urri e r i c s ym b o 1 =. -f o r c omm u n i c a t i n g t h i n k I n g 
in the classroom. Students can learn howi to visually 
represent and connect in-formation in linearj holistic, 
and anal og ical patterns. Students then have the 
additional tools for reflecting on the pathways of 
their thinking and for improving their thinking 
abilities. Graphic organ i zers al so enable teachers to 
see and assess students*’ maps of prior knowledge, to 
present newi content information in connected ways, and 
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to evcil ua te studen ts"" content learning by seeing the 
development o-f students*' thinking over the course of 
instruction. Graphic organizers demonstrate •=• u c c e =• •=. in 
improving the retention, organization, and assimilation 
of concepts and ideas. They provide a deliberate 
technique for all o w i n g students to interact p e r s o n a 1 1 y 
u.i i t h the inf or ma t i on and to mak e the thinking visible 
for both the students and the teacher (Hyerle, I'PS'?), 

Metacogntion — thinking about thinking — as 
Cos t a (1 990 ) suggests is an integral s t r a t e gy f or 
building thinking skills. He states that planning, 
mon i t or i n g and evaluating the learning ac t i v i t y are the 
components of me tacogn i t i ve processing, Mrs, Pot ter ^s 
Questions ( B e 1 1 a n c a and Fogarty, IPS'?) (Appendix E ) are 
0 X am pies of m e t a c og n i t i v e questions that p r omo t e 
reflective thinking and foster future applications. 

An other strate gy for enhancing t h i n king skill s 
involves using writing and thinking as mutually 
supportive activities. Definite connections between 
writing and thinking are found by Olson (1P84), In her 
work the six levels of Bloomy's classic taxonomy — 
knowledge, comprehension, application, analysis, 
synthesis, and evaluation — are related to the stages 
of p r oc ess-base d writing — prewriting, writing, 
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rewriting, revising, And editing, Olson contends that 
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e u A 1 u A t i o n , F o g a r t y ( 1 9 9 U ) s t a t e 'd that a t h i n k i n q 1 q q 
is much like a footprint. Both are uniquely personal 
impressions that mark one moment in time. Yet, whereas 
the f Cl o t p r i n t m a >' disappear ».A;i t h the wind, the thinking 
log cements the though t-f i 1 1 ed page for all time, Erri i q 
• 11978) and B r i 1 1 ci n (1972) believe we learn to think b' y 
writing. Carnegie Foundation President Ernest Boyer 
•> 1 933 ) advocates teaching wr i t i n g across the c u r r i c u 1 um 
bee au se " c 1 e ar wr i t i n g 1 e ads to c 1 e ar t h i n k i n q ; c 1 e ar 
thinking is the basis of clear writing," Perhaps more 
than "any other form of communication," he adds, 
"writing holds u s r e s. p o n s i b' 1 e for ci u r words and 
ultirriately makes us more thoughtful human beings," 

Sol u t i on strategy poss ibilities related to 
curriculum design emphasize the transfer of developing 
thinking skills across subject lines and relating 
p r obi em so Iving techniques to experiences en c ou n t e r e d 
throughout the day. Extensive research, conducted 
largely at The Center for the Study of Reading at the 
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Un i “jers i tx o-f Illinois Ur ban a , suggests that 

existing commercial rriaterials o-ften hinder 
comprehension because they lack appropriate 

connectives, pronoun references, and highl ighting and 
signaling devices that help students understand the 
text (Anderson and Armbruster, 1984; Osborn, Jones, and 
Stein, 1985). Research on text design emphasizes 
features to heighten thinking skills: 

Before reading -- use review, preview, titles, 
subt i ties, and paragraph head i ngs ; 

During reading -- use underlining, boldfacing, 

i t a 1 i c s , box e s , an d mar g i n a 1 notes; 

After reading — use summaries and graphic 

organ i zer s . 

The previous citations f r om the 1 i t e r a t u r e suggest that 
the rriost powerful factor in curriculum design is the 
role of the teacher. According to the Comm i ss i on on 

Reading <1985), the effects of the teacher are far more 
significant than the effects- of instructional 
rriaterials, curriculum al ignment, and other variables. 
Spec i f i cal 1 X , the teacher is important as a manager of 
instruction with the ability to make effective 

decisions about content, pacing, grouping, and use of 
t i me (Berliner, 1984). Equally important, the teacher 
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is a. mediator o-f learning, providing instruction that 
is explicit, sustained, and interactive, guiding the 
students to construct meaning ir orri text , 

The 1 i t e r a t u r e search included asses srri e n t strategy 
possibilities to measure rri o r e sophisticated thinking. 
T h orri a s ( 1930) and man;/ o t h e r s have s h ow n that h ow ;/ o « j 
t e ac h i s wh a t you get. I4h e n t e ac hers de c i de i or 
s t u d e n t s w h a t , h ow , and when they should 1 e a.r n , and 
wh e n the reward system is e :>c t e r n a 1 , students excel on 
standardized tests but per-forrrj poorly on tasks o-f 
reasoning, c r e a t i v i t y , and internal locus o-f control. 
On the other hand, when teachers- give students the 
respons i b i 1 i ty -for deciding what to learn, how to learn 
it, and h ow to evaluate their own g r ow t h in that 
1 earn i n g , an d wh e n the r e war d sy s tern is internal to the 
task, students excel in p r ob 1 erri solving, c r e a t i v i t ;/ , 
and internal locus o-f control but per-form less well on 
low-level achievement tests. Costa (1991) stated that 
da t a sy s t ema t ically collected ov e r t i me t h r ou gh direct 
observation o-f per-formance are probably more rel iable 
than data collected on a standardized achievement test 
c omp ose d by some on e u n -f arri i 1 i ar with the curricul um , the 
teacher^s goals, the learning opportunities, or 
students^ cu 1 tur al /home backgrounds. He suggests three 
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methods -for collecting evidence of studerits^ 
intellectual growth; 1) The HOUl ARE UIE DOING checklists 
(Appendix F) , developed by Ben a Kallick <1988)5 2) A 

Reporting Form for Parents (Appendix G ) , developed by 
Ch ar 1 o 1 1 e Pal me r ( 1 988 ) ; an d 3 ) A samp 1 e letter f or 
gathering feedback from parents (Appendix H) . In 
addition to t h e s e j Wiggins ( 1989 ) suggests student 
portfol i os and Journals, teacher journals, video or 
audio recordings, and/or student interviews. When 
col 1 ec ted systemat i cal 1 y over time, al 1 can be anal yzed 
for; quality of questions and discussion, relating and 
applying facts and concepts, reasoning, 

conceptual i z i n g , analyzing, synthesizing, and 
me t a c o g n a t i n g . 

Literature purports modeling to be a solution 
strategy for developing sophisticated thinking skills. 
Bandura (1986) notes that learning cognitive skills can 
be facilitated simply by having mode Is verbalize their 
thought strategies aloud as they engage in problem 
solving activities. A considerable number of studies 
conclude that students adopt new behavior patterns or 
modify their own behavior on the basis of observation 
alone. Thus, since there is such an extended contact 
between teacher and student, the teacher is one of the 
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most s i gn i -f i c An t And i n-f 1 uen t i a 1 models in a student ^s 
1 i ■f e ■ o d e 1 i n g tends to r- e i n -f o r c e students' 

perceptions of the y a 1 u e s And g o a 1 s s t a t e d b y the 
teAcher or by the school • By exhibiting the kinds of 
behAMiors desired in students, Adults CAn strongly 
influence s t u de n t s be h au i or p a 1 1 e r n s < Cos t a , 1991 ) . 

Pr oj ec t Ou t comes 

The terminAl ob j e c t i v e of this p r ob 1 em 
i n t e r y e n t i o n w as r e 1 a t e d to the d i s c r e p a n c y d a t a 
presented in ChApter 2: teAcher direct obser y a t i ons ; 

orAl and written records from the students; principal, 
parent, and teacher su r y e y s ; and test scores. These 
collections indicated an inability of the fourth grade 
students, to relate and apply facts and concepts on 
t.asks requiring more sophisticated thinking.' Prob-able 
cause data, presented in Chapter 2, and solution 
strategies presented in this chapter suggested the need 
for: teacher deyelopment with an emphasis on teaching 

for thinking, instructional strategies, curriculum 
design, suitable assessment techniques, and appropriate 
model i ng of desired student behayiors. 

Therefore : 

As a result of instructional strategies 
purposefully intended to deyelop children^'s 
cognitiye abilities being integrated into 




41 



35 



the curriculum, beginning in Septerriber o-f 
1993 to Jc^nuc^ry o-f 1994, the -fourth grade 
students will increase their thinking skill 
1 eue 1 as measured by suruey data wh i ch will 
be administered in September o-f 1993, and 
January o-f 1994, student journal entry 
compar i sons -from Sep tember o-f 1 993 to January 
o-f 1994, teacher written observations -from 
September o-f 1993 to January o-f 1994, and 
stude n t in terv i ews wh i ch w ill be conduc ted in 
Sep tember of 1 993 and January of 1 994 . 

In order to a. c c omp 1 i =. h the terminal o bi j e c t i v e , the 

foil ow i n g intermediate ob J e c t i u e s defined the rri a j or 

strategic procedures proposed for problem resolution. 

1 > To develop children's c ogn i t i v e ab i 1 i t i e s 
regardless of subject area, the teacher will : 

A> point out steps for attacking problems prior to 
any learning activity, EO during any learning 
activity, the teacher will invite students to 
share their t h iD u g h t processes., strategies., and 
problem sol v i no techniques, C) after the learning 
activity, the teacher will hold a class meeting to 
reflect upon the activity, ev.aluate strategies, 
and plan further strategies, as measured by 
supervisory evaluations, and/or the teacher's, 
j our nal . 



2) Beginning in September of 1993 and extending 
through January of 1994, the teacher will infuse 
the T h r e e - S t o r y Intellect rri od e 1 and higher order- 
questioning into the fourth grade curr i cu 1 um . 



3) As a result of developing students/ thinking 
skills, r egardl ess of learning activity, the 
students, will categorize their thinking strategies 
ac c or ding to two or mor e *se t s of e v a 1 u a t i v e 

c r i t e r i a . 

4) To enhance cogn i t i ve abilities, in 
students, graphic or gan izers will be used by 
the teacher during instruction, and by the 
students in application activities. 
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5 ) Students will r e -F 1 e c t upon learning 
activities in Journals to synthesize thoughts 
and actions and to translate them into symbolic 
■Form . 

Proposal So 1 u t i on Comp on en ts 

The major elements o -F the a p p r o a c hi used to reduce 
the discrepancy fell into three c a t e q o r i e s : those 

strategies designed to infuse thinking skills into the 
fourth grade curriculum; those strategies designed to 
e mp ow e r student s w i t h their own t h i n k i n q approaches; 
and strategies designed to increase teacher emphasis on 
teaching for t h i n k! i n g . These elements related to the 
terminal objective in that they atterripted to effect a 
change in thinking skills of fourth graders to a more 
sophisticated level . Discrepancy data indicated an 

inability of students to use h i gher -or der ed thinking 
skills and probable cause data indicated a lack of 
teacher focus to infuse h i gh e r - o r d e r e d thinking skills 
in the cur r i cu 1 unri ; an inability of students to 

conceptual i ze , anal yze , an syn the size; inappropriate 
curriculum design; and unsuitable assessrrient 

procedur es . 
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CHAPTER 4 



ACTION PLAN FOR IMPLEMENTING THE SOLUTION STRATEGY 

C)e sc r i p t i on o-f Probl em Re so ] u t i on A c t i u i ties 

The Action plAn is designed to Address three mAjor 
solution components: development o-f student coqn i t i on 

And me t Acogn i t i on j i ns t r uc t i on a 1 chAnges which Address 
immediAte needs And remediAte pAst prActiceSj And 
instituting Appropriate assessment methods. 

The phase o-f the plan addressing the development 
o-f student cognition and me t acogn i t i on will beqin in 
Sep t ember o-f 1 9?3 • i n i t i ons o-f thinking in school 

prior to -fourth grade and desired thinking behaviors in 
-fourth grade will be discussed, the -first day o-f the 
1993 school year, in a class meeting. Criteria will be 
ished, in that rrieeting, as to what constitutes 
thinking and the re-flection on oner's thinking. The 

teacher^s role in this will be to -facilitate the 
discussions and create an awareness o-f students'" 
ab i 1 i t i e s in own e r sh ip o-f their le ar n i n q . Th i s 
enhancement o-f students' thinking skills and ow n e r s h i p 
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o-f them will continue throughout the entire school 
year . 

The changes in instruction will begin the first 
day o-f the sch oo 1 year o-f 1 993 and continue t hr ou ghou t 
the school year-. The teacher will -frequently and 

d e 1 I b e r a t e 1 y i n -f u s e thinking skill strategies in 

d i scuss i on s j in the -fourth grade curriculum, and in 
modeling desired behaviors in a variety o-f school 
situations. 

The institution o-f appropriate asses sme n t m e t h od s 
phase will ocurr throughout the 1993-1994 school year. 
Analysis o-f thinking skill strategies and their 
trans-fer across subject 1 ines, and relating problem 
solving techniques to everyday experiences will be made 
using authentic assessment vehicles. 

The implementation plan is presented below in 
outline -form and in chronological order, allowing -for 
the overlapping o-f strategies over time. 

1. Gather data -from parents^ and teacher 

surveys . 

A. Who: Parents wu 1 1 complete a survey -for their 

child, and the teacher will c om plete a survey 
-for each chi Id. 

B. What: The survey to be used Is '"Twelve Ways 
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You r Ch i 1 d/S t u de n t Sh ows Gr ow t h I n Th i n king 



Skill s . ^ ents tMill receive c^n 

i nf ormc^t i oric^l cover letter. 

C. When; The survey will be completed in 
September a.nd c^gain in January. 

D. Where: Parents will complete their survey 

a t h om e and return it to sc h oo 1 . The teacher 
w ill c omp 1 e t e each survey at school. 

E . H ow : The survey can be c om p 1 e t e d by direct 

obse r V a t i on and by recalling h ow a child 
generally reacts in sp e c i -f i c instances. 

F . Wh y : Th e su r v e y responses help to determine 

the existence of h i gh e r - 1 e v e 1 thinking. 

Journal writing by the students will be included 

as a thinking skill strata gy . 

A. Who: Each -fourth grade student will be 

responsible for j ournal entries. 

B. What: A compilation of specific thoughts 
pertaining to cogn i t i on and me tacogn i t i on . 

C. When: Journal entries will be made on a 

daily basis, varying the time of day. 

D. How: Students will write their own reactions 

to learning activities and have ava i 1 ab i 1 i ty 
to respond to Mrs. Potter^s Questions and 
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Bare 1 1 s 



Re ”f 1 e c t i V e Qu e s t i on s as add i t i on a 1 



options, 

E . W h y \ J ou r n a 1 s will be used to help students 
take ownership o-f their own learning and to 
teach them how to se 1 -f- assess , They will also 
be used as a measurement o-f how each child is 
increasing in higher-order thinking skills by 
looking at strategies used by the student, and 
articulation o-f thoughts by the student, 

3, The students will participate in an audio 

interview, 

A, Who: Each -fourth grade student will be 

i n t e r y> i ewe d by the teacher, 

B, What: Each student will be asked not less 

than -fiue, nor more than ten thinking 
questions abou t their thinking used in a 
learning activity, 

U , Wh e n : Th e i n t e r u i e ws w* i 1 1 be held du ring the 

month o-f September and again in January, 

D, Where: The interview will be held between the 

student and teacher in an area in the school 
secluded -from other students, 

E , How : Th e teacher will prouide a written c op y 

o-f the interview questions to the student at 
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the time o -f the i n t e r i e w . The i n t e r i e w will 
be conducted orally with the teacher 
questioning and the student responding. The 
entire i n t e r 'v' i e wm 1 1 be tape recorded. 

F . Wh y : Comp ar i son s o-f the two taped i n t e r u I e ws 

w ill p r ou i de a t yp e o-f me asu r erne n t t o 
determine use o-f more sophisticated thinking 
by the student . 

4. The teacher will keep a journal o-f student 

obseruat i ons , th i nk i ng skill str ateg i es used , and 

c 1 assroom re-f 1 ec t i ons . 

A. Who: The -fourth grade teacher will make 

J our nal entries. 

B . What: The teacher will keep o b se r u a t 1 o ri s o -f 

stategies that students use and re-flections 
pertinent to obse r u a t i on s o-f students’’ 
thinking behaviors. 

C. When: Entries will be added, varying the time 

each day. 

D. . How: The teacher will keep an account o-f 

student's verbalizations and actions, thinking 
strategies used in instruction, and -feelings 
about each o-f those . 

E. Why: The Journal will enable the teacher to 
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get a picture o-F the sequence and scope 
of the classroom pulse. It serves as 
doc ume n t e d evidence of wh a t wor k s , and wh a t 
does not work. It allows a more accurate 
basis for reflection. 

6r ap h i c or gan i z e r s will be use d as a de v e 1 opme n t a 1 

tool to p r omo t e h i gh e r - 1 e v e 1 thinking. 

A . Who: The teacher and s t u de n t s w ill use 

graph i c organ i zer s . 

B. What: A host of graphic organizers will be 

used such a.s : Menn diagrams, fishbones, 
ladders, matrixes, KWL , webbing, looks-like 
sounds-like, and T-charts. 

C . Wh e n : Graphic or gan i z e r s wi i 1 1 be i n t r odu c e d 
in September of 1993 and extend through 
January of 1994. 

D. How: The teacher will create an awareness of 

graphic organizers by introducing and modeling 
graphic organizers across the curriculum. 
Students will be required to use specific 
organizers for specific tasks. By January of 
1994, students will automatically use 
organizers to demonstrate concept 
understand i ng . 
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E . UJ h >•■ : G r c^p h i c c« r g i z e r s i 1 1 i n c r e s e 

cogn i t i ve c^nd me tacogn i t i ye c^b i 1 i t i es . 

The Three -Story Intellect model c^nd h i er c^rch i cal 

questioning will be i n -f u s e d into the -fourth grade 

cur r i cu 1 urn . 

A . Who: The teacher is responsible -for 

i mp 1 erne n t i n g this art o-f quest i on i n g . 

B . What: The T h r e e - S t o r y Intellect model 

builds thinking h i e r ar c h i c a 1 1 y . It includes 
three distinct levels o-f or gan i z i n g i n -f or - 
mat i on : ga t h e r i n g , p r oc e ss i n g an d ap pi y i n g . 
The text. Questions, Questioning, Quest i on i no 
Techniques, and E-f-fective Teaching — W i 1 1 i am 
UJ . W i 1 e n , editor; will be another r e s o u r c e in 
planning questioning by the teacher. 

C. When: The questioning techniques will be 

initiated in September o-f 1 ?93 and extend 
through January o-f 1 ??4 . 

D . How : Th is particular cogn i t i v e and me t a- 

cogn i t i ve bu i 1 di ng strategy i 1 1 be i n -fused 
in cl ass discussions, teacher -made tests , and 
concept developing across the curricul urn . 

E. Why: This strategy will provide students the 

opportunity to think at a more spoh i st i cated 
level . 
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Me t hods o-f Assessment t 



A v&rietv o-F collection methods will be used 

in order to e. s s e s s the e f -F e c t s oi this intervention. 
E V j d e ri c e s o -F student h i g h e r - 1 e v e 1 thinking will be 
measured by comparing beginning and ending data on 
student audio interview r e s p o n s e s- , t h i n king j o u r n a 1 
entries, parent and teacher surveys, and teacher 
wr i 1 1 e n obse r v a t i on s . Abilities to relate and apply 

■Facts, reason, conceptualize, analyze, synthesize, and 
metacognate would be evidenced in those comparisons. 

Instructional changes will be documented through 
■Formal cl ass obse r v at i on s by the t e a c h e r ^ s principal , 
the t e a c h e r ^ s journal entries, and the written record 
O-F da i 1 y 1 esson p 1 an s . 
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Ch^p ter 5 



EVALUATION OF RESULTS AND PROCESS 



Imp 1 emen ta t i on H i st or y 



The terminal objectiue of the intervention 
addressed the i nab i 1 i ty of the fourth grade students to 
relate and apply facts and concepts on tasks requiring 
more sophisticated thinking. Test scores and 

observations indicated an inability of students to use 
h i gher -or der ed thinking skills and indicated a lack of 
teacher focus to infuse h i gher -order ed thinking skills 
in the c u r r i c u 1 u rr» . T h e r e f o r e , the t e r rri i n a 1 objective 
stated; 



As a result of i n s t r u c t i on a 1 strategies 
purposeful 1 y intended to develop ch i 1 dr en s 
cogn i t i ve ab i 1 i t i es being integrated into 
the curriculum, beginning in September of 
1 9‘?3 to January of 1994, the fourth grade 
students will increase their thinking skill 
level as measured by sur vey data which will 
be administered in September of 1993, and 
January of 1994, student Journal entry 
compar i sons from Sep t ember of 1 993 to January 
of 1994, teacher written observations from 
September of 1993 to January of 1994, and 
student i n t e r v i ews wh i ch will be conducted in 
September of 1993 and January of 1994. 
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The phase of the plan address i ng the deue 1 opmen t 
of student cognition and metacognition began at the 
beginning of the 1993-1994 school year. The teacher, 
as the facilitator in wh ole group discussions, 
initially posed the question, “What Is thinking?" 
students were giuen time to contemplate the. question, 
then they shared r e s p o n ■=• e s with the w hole q r o u p . A 

class concensus resulted in a definition that thinking 
is saying things in on e s head to s o 1 u e problems. 
Cr i t e r i a for effective thinking was e s t ab 1 i sh e d t h r ou Qh 
a se r i e s of c 1 ass d i sc u ss i on s ov e r a peri od of two 
weeks. The c r i t e r i a for effective t h i n k i n q i n c 1 u de d : 
1) take time to -think be fore an sw e r i n g an y question, 2 ) 
create more than one solution to a problem, 3) be open 
t o new i de as an d ways of do i n g things, 4 ) t ak e r I sk s 
with thoughts, and 5 use past experiences that rri a y aid 
in solutions of a new problem. 

I iTip 1 erne n t a t i on of cooperative learning began at 
the be ginning of the 1 993-1994 school year . As an 
instructional strategy, cooper at ive learning naturally 
c omp lements the other instructional approaches for 
developing student thinking skills. Students were 
given “think time" before the group beqan a task. 
Students were instructed to individually think about 
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h oc^^l they will a. p p r o a. c h the t a s k or- fi' r- o b 1 e m -F o r one 

minute before group discussion began. Groups were 



instructed 


to develop a 


s t r a t e 9 


X 5 


to d i scus-s 


the 


imp or t.ance 


of the content; 


t -al k abou t 


wh e n , wh y , 


and 


h ow the i 


n format i on con ta i 


ned in 


the 


task is to 


be 


used, and 


i de n t i f y what 


is to 


be 


learned . b' e f o r e 


beg inning 


a task. Fol 


1 ow i n 9 


a 


cooper at i ve 


or 



individual task, •=• t u d e n t s reflected on the p r o c e •=• s i n q 
that occurred while completing the task. The 

r e f 1 e c t i o n •=. i\te r e d i sc u s s e d in c o o pi e r- a t i y) e g r- o u p -s , wh o 1 e 
c 1 ass d i sc u ss i on s , or their wr i t i n g j ou r n a 1 s . Mr -s . 
Pot ter ^s Questions (Bel lane a and Fogarty, 1989) 
‘..Appendix E ) and B ar e 1 1 ^ s e f 1 e c t i v e Questions 
(Appendix I ) were used to enhance student 

thoughtful n e ss in their reflections. 

Thinking and reflecting w e r* e enriched by the 
p r o ‘v* I s i on of concrete ex amp 1 e s and tasks in group 
activities. For ex am pie, groups were provided with 
materials such as newspaper and paper clips, and 
instructed to devel op a p 1 an for building the tallest 
tower poss i bl e and f ol 1 ow that p 1 an to build that 
tower. The plan had to be developed within ten m>inutes 
and had to preceed the actual building. It was 
imperative for the students to think before they acted 
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using this technique. Through teacher model ing and 
student practice, students were able to “walk through'* 
thinking strategies used in -finding problem solutions. 

Bra i nst orm i ng was an instructional strategy that 
was practiced and used by individuals and cooperative 
groups. During brainstorming processes, students were 
encouraged to generate as many ideas as possible about 
a topic, no ma 1 1 e r h ow ou 1 1 an dish they may h av e se erne d . 
For ex amp 1 e , each cooper at i ve group was instructed to 
brainstorm as ma n y way s as p o s s i b 1 e t o u s e a pencil 
other than that for which it is intended. 

A host of graphic organizers were frequently 
modeled and explained by the teacher to make thinking 
vi sable. For example, a Looks Like/Sounds Like T-chart 
•^.Appendix J ) uj a s explained and used the first week of 
the 1993“- 1994 school year to establ ish good listening 
rules. A k^enn diagram (Appendix K) was explained and 
used to compare and contrast the Northeastern and 
Southeastern regions of the United States. Cooperative 
groups and individuals were assigned specific 
organ i zers , depending on the task , to compl e te and 
discuss. For instance, students used mind maps 

(Appendix L) to brainstorm ideas for a creative writing 
assignment about a given topic and a matrix 
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Ap p e n d i X M ) -for* c 1 a. s s i -f y i n g attributes. By the second 
quarter o-f the semester, students were encouraged to 

use appropriate graphic organizers to organize, 

reorganize, r e u i s e and m o d i -f y c o n ri e c t i o n s a s they 

processed i n -format i on . 

Implementation c» -f p r o du c t i e inquiry b y the 
teacher was addressed by this plan. Using hierarchical 
questions i n -f u se d throughout the c u r r i c u 1 u rri , students 
became accustomed to clari-fying and expanding their 
thinking- Beginning at the start o-f the 1993-1994 

school year, students were given and expected to use 
"wait time^ a-fter a question was posed. A ‘"T-N.T.^ 
(Thinking Needs Time) banner graced the wall at the 
-front o-f the classroom as an encouragement to think 
be -fore respond i ng . 

Pre sen tat i on and Anal y s i s o-f Pr oj ec t Resu 1 t s 

I n order to assess the e-f -f ec ts o-f the planned 
intervention, a variety o-f data collection methods w»ere 
used- Higher— level thinking was evidenced by students 

thinking journal entries, audio Interview responses, 
parent and teacher surveys, and teacher written 
observat ions. 

Beginning and ending comparisons o-f results -from 
student thinking journal entries and audio interviews 
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are summarized, in Figure 3. Collected data was 

analyzed -for: quality o-f questions and discussiorij, 

relenting and applying -facts and concepts, reason inq, 
concep tual i zat i on , anal yz i ng , syn t hes i z i ng , and 

me t ac ogn a t i n g . 

The utilization o-f the planned i mp 1 emen t at i on 
strategies resulted in hi gh e r ~ 1 e u e 1 thinking r e s p on -s e s 
by the students, h i e r ar c h i c a 1 questions posed by the 
students, and c 1 a r i -f i e d verbal i z a t i o n-s during cl ass 
discussions by the students. These -factors are 

e V i de need by the -foil ow i n g excerpts -f r om .j ou r n a 1 
e n t r i e s an d audio i n t e r v i e ws : 

“I think doing tan grams is like 1 i -fe , when I grow up 
because sometimes 1 i-fe will be easy and sometimes 
1 i -f e will be har d . " 

” I so 1 V e d the t h i n g s that we we re doing be c au se I 
kept thinking so I kept trying." 

"I would do things d i -f -f eren 1 1 y , I would think o-f 
more than one answer that would -fit be-fore I wrote 
any answer" 

"I put a blank piece o-f paper in my head and the 
answer writes itsel-f automatically." 

"I solved this by thinking and trying di-f-ferent 
ways . " 

"Next time I won^t rush through the problem." 

"My thoughts showed pictures." 

"I will use this thinking strategy in *fi*fth grade." 
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September - November 



* Uses immediate response 

* Uses one word answers 

* Uses one answer solutions 

* Uses rote responses 
* Heavy reliance on grade 




* Uses creative imagination 



* Makes sound predictions 



* Classifies limited data 



* Conveys several solutions 

* Uses elaborated responses 
* Clarifies responses * Defends point of viev 

* Reflects on pathways of thinking 
* Uses 'wait time' before responding 

* Verbalizes problem-solving process 
* Uses graphic organizers 



O 

ERIC 



November - January 



Figure 3 



Summarized Beginning and Ending Results 
of Writing Journal Entries 
and Audio Interviews 
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"Toda.>‘ when I was working on Math, I couldn't Qet 
some o-f the problems, then I remembered that when 
we got together in our groups that it was easier to 
i i gur e ou t . “ 

“I think when I don't know sorrjething because T.N.T. 
Thinking Needs Time and I think euery time I work. 
That is h ow I so 1 u e everything." 

"When I read directions, I read them two or three 
times. I sometimes don't get them but rriost o-f the 
time I do . My best ad v ice to u n de r s t an ding 
directions is to keep trying until you get it." 

"I think our group got al ot done because Jeremy 
-followed along better and was a good thinker. 

We should do this more and rriore every quarter. 

Our group is -fun and exciting." 

" Wh e n I look back over my wor k I unde r s t a n d what I ' m 
suppose to be learning better." 

"I foil ow directions by reading t h erri over and over. 
Some t i me si re ad them on c e an d then I wor k . 

Some t i rr»e s I ask the per son be s i de me or the t e ac her. 
Sorrje times I use T .N .T . " 

"We work great in our group. We talk about our work 
and we d i scuss like wou Id this fit here or do you 
think this is right and why do you think that. We 
c omp 1 i rr» e n t each other a 1 o t . We even help each other 
if we are behind on s ome thing. I t h I ri k groups help 
me 1 earn more . We have fun . " 

"The best way to study for me is to first read the 
questions and then read the pages. When I'm ready 
to answer the questions, I 1 ook back at the 
subtitles and it is easy to find the answers." 

"I did well on telling the people in our group what 
they were suppose to do." 

"We almost needed help, but we worked and talked 
about it more. If we help each other, we understand 
better . " 
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“Thinking is what I call dreaming. You can go w»here 
euen you want to by just thinking. You can explore 
Math , Spelling, caues o-f wionders , Indian 1 i -f e , bird 
1 i -f e , and mu c h more. I use thinking to explore 
everything and anything. I use thinking to explore 
matters and probl erris so i -f I make a choice, it does 
not hurt an yon e else. Th inking is some thing that I 
couldn-"t do without. Sometimes thinking can hurt 
you; like in a -fight, you have to act -fast - no time 
-for thinking - but i -f you would just stop and think 
you wou 1 d k n ow t h a t wa Iking away i s smar ter. Th a t 
i s wh at I use t h i n k I n g -for. ” 

“Thinking is what I do be-fore I answier a question.” 

‘‘Thinking is saying things in your head.” 

"I use thinkinq with organizers and I use organizers 
to th i nk ! ” 

"I use graphs to help be think things out.” 

"Thinking is some thing you do wihen you don ' t know i t 
you have to take time to listen to y o u r thinking.” 

“Thinking is when >' o u look back t h r o u g h and t r y t o 
remember i -f you have ever done anything like this 
be-fore. I -f you have, it can help you this time.” 

" E V e r y b od y thinks- d i -f -f e r e n 1 1 y , like in their ow n 
words . “ 



A parent survey -for each child and a teacher- 
survey -for each child was readmi n i stered in January o-f 
1 994 to compare documen ted thinking -skill levels o-f the 
students with the survey -from September o-f 1993. 
(Appendix C) The summarized January, 1994 parent 
survey indicated that: six percent o-f the class are not 
yet using home thinking skill behaviors indicated on 



the 



>ur vey 



35 percen t o-f th^ 



: 1 ass some t i mes 
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demonstrate the home thinking skill behaviors, and 58 
percent o-f the class -frequently demonstrate the home 
thinking skill b e hi a v i o r s . Parent s u r- v e >■ s indicated an 
increase in children^'s ability to state several ways to 
solve a problem and a lessened characteristic o-f 
impulsive re sp on se s and a c t i o n s . Th e su r v e y s a 1 so 

expressed a tr ans-f erence o-f the use o-f thinking skill 
strategies -f r om sc h oo 1 t o h ome . Students demon s t r a t e d 
graphic organizers to parents, -frequently reminded 
parents that t hi i n k i n g needs time, and o -f t e n -found 
several solutions to e v e r y da >■' problems. Figure 4 
r e -f 1 e c t s the p r e and post parent s u r v e y results. 



indicated that: 18 percent o-f the cl ass ar e not ye t 

engaging in the thinking behaviors indicated on the 
survey at school , 31 percent sometimes show school 

thinking behaviors, and 52 percent -frequently exhibit 
the behaviors on the survey. The increase o-f students 
-frequently using thinking skill behaviors in the 
classroom is dramatic. A major component o-f this plan 
has been to utilize instructional strategies to -foster 
more sophisticated thinking skills. Over hal-f o-f the 
students in this class have been success-ful in applying 
the strategies on a regular basis. Most students are 



Th e summar i ze d Januar y , 1 994 teacher su r v e y da t a 
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able to p e r se r e r e when -faced with a. problem. Students 
rely on prior knowledge when con-fronted with a new 
concept, and can verbalize the process. Students 
incessantly take more time to respond to a question. 
Looking back upon completion oi a problem is not yet 
addr e sse d by the maj or i t y o-f the students in the cl ass . 
A 1 so 5 most o-f the students have d i 1 1 i c u 1 t y explaining 
how a probl em’-sol V i ng process can be used in their 
everyday li-fe. Figure 5 depicts the pre and post 
teacher survey results.. 

Th e d i sc r e p an c y -fact or s d i sc u sse d in chapter two , 
in regard to Figure 2, pertain to the variance in the 
parent and teacher survey re su Its o-f Figures 4 and 5. 
Objectivity, relationship, and expectation o-f the child 
are -facets in each parent response and in teacher 
response. Figures 4 and 5 re-f lect the comp! i ed data. 

F^e-f 1 ec t i ons an d Cone 1 us i ons 

The implementation o-f this plan accelerated the 
thinking skills o-f the -fourth grade students beyond 
s i mp 1 e recall, recite, and describe. The students 
clearly increased in knowl edge o-f how to -facilitate 
thinking. 

Through instructional strategies addressed in this 
plan, student abilities were stretched and 
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SEPTEMBER ' JANUARY 



NOT YET 




““ FREQUENTLY 



Figure 4 



Percentage of Children Engaging in Thinking Skill Behaviors, 
Pre and Post Parent Survey Results, 

September 1993 and January 1994 
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TEACHER SIJRUEY RESULTS 




SEPTEMBER JANUARY 



||[||- NOT YET ’ Qj- SOMETIMES FREQUENITLY 



Figure 5 

Percentage of Children Engaging in Thinking Skill Behaviors, 
Pre and Post Teacher Survey Results, 

September 1993 and January 1994 



o 

ERIC 



58 



64 



strengthened. 



Assessment data 



reveal e d 



student 



competence to se 1 -f -assess , exhibit ownership o-f 

learning, and articulate thoughts. Students 

deiTion s t r a t e d appropriate use o-f graphic organizers to 
increase cognitive and me tacogn i t i ve pro-f i c i ency . The 
deliberate design o*f the implementation proved 

e -f -f e c t i V e in student use o-f h i e ar c h i c a 1 questioning 
including gathering, processing, and applying. This 
plan provided a -firm -foundation -for students to engage 
mor e sk i 1 1 -f u 1 1 y in ordinary t yp e s o-f thinking. The 

impact on the students is immediate and crucial to 
-future learning. 
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Chap ter 6 

DECISIONS ON THE FUTURE 
The Sol u t i on Strat eg;/ 

The data, indicate that the p r ogr am -for enhancing 
the thinking skills o -f -fourth grade students s h o u 1 d be 
continued. For these students, meaning-ful d i -f-f erence s 
were observed during the implementation -f r orri Se p t e rrib e r 
o-f 1 99cJ to January o-f 1994, Students, over the course 
o -f the i rrjp 1 e m e n t a t i o n i.vj e r e rrt o r- e willing to p e r s- e r u e r- e 
when problem-solving, Qual itative verbal ization about 
aspects o-f the problerrt, possible strategies, and 
j u s t i -f i c a. t i on o-f solutions were observed -frequently, 
Fromj teacher observations and teacher journal entries, 
students were more open to alternative strategies and 
received more c o r r e c t i v e -feedback -f r om peers. Students 
also attempted to use a learrjed strategy more readily 
when tackling a new problem. This plan takes the focus 
away from the teacher as the 'answer person and problem 
solver and places it on the student. 
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Add i t i onal Appi ications 



In spite o-F the availability o-F mode 1 s -For 
teaching h i g h e r — 1 e v e 1 thinking skills, the N a t i ci n a 1 
Assessrr»ent o-F Educational Progress (NAEP) resul ts 
continue to show that most 9, 13, and 17 year-old 

■students, do r e 1 a t i e 1 y p oo r lO n questions r e q u i r i n q rri o r e 
s III p h i s t i c a t e d t h i n k i n g < K ci u b a , B r ow ri , Lindquist, 
'd i 1 y e r , and Sw a -F -F cir d , 1 9 S S ) . There has been little 

change or p r o gr e s s in this area o-F achievement over the 
last decade ci r s ci . 

Research has concluded that higher- level thinking 
skill strategies can be taught to te-achers and learned 
b / students*. There is a 1 a. r g e d i -F -F e r e n c e , h o w e 'v e r , 
between potential and reality. Perhaps many o-F the 
rriode 1 s and techniques dem*and a hiqher degree o-F 
underst-and i ng o-F the thinking process than most 
teachers have had the op p or t u n i t y to experience t h r ou gh 
advanced training. Maybe the ma j or contributor to 
students^ inability to use more sophisticated thinking 
is the over emphasis on merrior i zat i on o-F i n-F or mat i on . 
Poss ibly the students perception that learning is 
h i gh 1 y compe t i t i ve , with rewards going to those that 
have the correct answer in the fastest way, contributes 
to their unwillingness to take the time to learn 
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processes that can be used ouer and ouer in solving 
problems. All o*f these -Factors can be mitigated 
through the i n -f o r m e d use o -f thinking s k i 1 1 - bu i 1 d i n g 
throughout a curriculum. 

D i =• s e rrt i n a t i o n o-F Data, and R e c orrim e n d a t i o n s 

Qual i-F/ing today's youth -For tomorrow's world is a 
tremendous task. Careers o-F the -Future available to 
t o d a y ^ s student hi a v e yet to be indented. It is 
imperati'je to facilitate the student of today to be 
comprehens i ve 1 y ready for tomorrow's world. Efforts 
sh ou 1 d be undent ak e n to e s t ab 1 i sh r e 1 au an c e t o bu i 1 d i n g 
rriCi r e sophisticated thinking s o mio r e variables can be 
encompassed in decision miaking. Ulhen an individual can 
study an a 1 r e a d y used processing s t r a t e g y in conquering 
new c on c e p t u a 1 i z a t i on s j then a fresh p r op os i t i o n can be 
built. The crucial component of the data from this 

i mp 1 emen tat i on p 1 an calls for continual deve 1 opmien t of 
teachers - staff development. To enhance student 
thinking, teachers need provided opportunities to 
practice and discuss instructional strategies, observe 
modeled instruction, and engage in higher— order 
thinking such as authentic p r ob 1 erri solving in their 
subject areas. Teaching for thinking is the critical 
e 1 erne n t for educating today'" s student for t omor r ow s 
wor 1 d . 
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Appendix A 



De AT Pr i nc i , 

I n r IS- *r •- h i no the impor t e.nce of’ enhe.nc i no th i nk i no sk i H ■= oi ■= tuden ts 
to e. more soph i st i c e. t e d level, I hcvje concluded the.t one probe.ble 
Cciuse rric.y be instruction*! exclusion o-f erriph*sis on end development o-f 
p r ob 1 erri solving, re e.s on i n g , c on c e p t u e 1 i z e. t i on , en d en e. 1 /s i s . Mo s t 
'r. t *n i_: *r d c u r r i c u 1 um lends i t =. e 1 t t the b e s. i ■: t h I n k i n g sk ills o -f 

r e c * 1 1 , r e c i t e , end d e sc r i b e , 

Th r ou gh direct end written obse r v e t i on s or the r ec u 1 t y , I wou Id like 

you to telly the number o-f reculty who, the rriejority oi the tirrie: 

A ) A sk quest i on s t h e t de mien d ' wh y ' end ^ h ow ^ 

responses. Infuse higrier level think in 'Z 
questions into class discussions, teacher 
made tests, end concept developino a.cr oss 
t h e c u r r i c u 1 u rri . 

Identiry end label speci-fic strata oies used 

i n sol V i ng probl ems. For ex.=jTip 1 e , Venn 
diegrejns. Fishbones, Ladders, Matrixes, KUL, 
t*Je b b i n g , end T — c h a r t s . 

L E) Reflects with students explicitly on the 

c o gn i t i V e p r o c e ss e s u s a d to solve a p r cb 1 em . 

Uses ^looking beck' and se 1 t-essessmen t 
regu 1 ar 1 y . 

EO In the context 0 "f re gu 1 ar su b J e c t rr» a 1 1 e r , 

re/Tiinds students c+ cognitive strategies 
which can be a.ppl ied. 

Creates a clessr oom climate for t h i n k i n o by 

using en ac cep tent tone during discussions. 

; Tota.l number of fa.culty members. 



Please ke 


ep in mind, this is not a reflection 


u p on 


this 


par t i cu 1 


ar 


school or 


f acu 1 t y . 


My research into this area reveals 


that 


a nation 


al 


probl err» exists and 


is being addressed not only 


by educators, but 


by 


soc i e ty i 


t se If in 


seeking to qualify today's 


you th 


for 


t ofTior r ow 


' c 


wor 1 d . 














Thank you 


for your 


time and cooperation. 











Pamela Wade 
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Appendix B 



A Thinking Skills Checklist 



Barry K. Beyer 



Yes In Progress 



1. Does your school system have: 

a. A list of major thinking skills to be taught throughout the 
system? 

b. Agreement among all subject areas that these skills should be 
taught throughout the system? 

c. A K‘12 curriculum document that clearly delimits which 
thinking skills are to be taught at each grade level in each 
subject area? 

d. A K-12 curriculum document that presents thinking skills to 
be taught in aMevelopmental sequence based on the 
cognitive development of learners, nature of the target skills, 
and subject-matter needs? 

e. A thinking skills curriculum that provides for continuing 
instruction in these thinking skills across many grade levels 
and subjects? 

f. Detailed descriptions of the operating procedures, rules, and 
distinguishing criteria of each major thinking skill or process 
to be taught? 

g. Appropriate thinking skill descriptions in the immediate 
possession of every teacher and administrator? 

h. Provisions for instruction in each skill with a variety of 
media, in a variety of settings, and for a variety of goals? 

Copyright 19S5 by Barr)* K. Uc\vr. Reprinted with permission. 



fit Progress 



Yes 



2. Do your teachers: 

a. Use a common terminology and instructional language to 
describe the thinking skills they are required to teach? 

b. Provide instruction in thinking skills when these skills are 
needed to accomplish subject-matter learning goals? ^ 

C- Understand the major components of the thinking skills they 
are teaching? 

d. Provide continuing instruction in each thinking skill through 
the stages of readiness, introduction, guided practice, 
extension, practice, and application? 

e. Introduce thinking skills as explicitly as possible by 
explaining and modeling each skill and haying students apply 
the skill with their guidance? 

f Provide frequent, guided practice in each skill with 
appropriate instructive feedback? 

g. Require students to reflect on and discuss how they make 
each skill operational? 

h. Use instructional materials appropriate to learning thinking 
skills? 

i. Test on their own unit tests the thinking skills they are 
responsible for teaching? 



3- Do your provisions for evaluating the learning of thinking 

skills include the: 

a. Selection or development of instruments that measure 
student performance on skills taught in the school system? 

b. Use of instruments that are valid measures of thinking skill 
competency? 

c. Use of instruments that provide the mxximum data for 
diagnostic or monitoring purposes? 



4. Do your supervisors and instructional leaders: 

a. Understand the nature of the thinking skills and how to teach 
and measure them? 

b. Provide inservice instruction in the nature of the thinking 
skills to be taught nnd in different ways to teach these skills? 

c. Help teachers in different subject areas and grade levels sliare 
methods for teaching thinking skills? 
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In Progress 



yes 

d. Ensure chat teachers follow the thinking skills curriculum? 

e. Ensure the revision of the thinking skills curriculuhi^ 

instructional strategies, and instructional materials as 

appropriate? 



/ 




i 





Appendix C 



TUELUE UAYS YOUR CHILD SHOUS 
GRQtAJTH IN THINKING SKILLS 

This is & parent tool t’or rating a student's home thinklno 
behaviors at the beginning of the school year. 

Mark each behavior using: N-Not Yet • S“Some times F—Fr e qu en 1 1 y 

* Give an example for each behavior marked 'Sometimes' or 
'Fr equentl y' 

Your chi Id's n am e ^Aqe 

1. Keeps on tryinq; does not qive up ea'=^ily. 

EXAMPLE : 



2. Is not impulsive: thinks before answerinq a question. 

EXAMPLE : 



3. Listens to others with understandinq. 
EXAMPLE: 



/ 

4. States several ways to solve a problem. 
EXAMPLE : 



5. Puts into words how he /she solved a problem. 
EXAMPLE: 



6 . Checks completed work without being asked. 
EXAMPLE; 





70 



new i n -f ormA 1 1 on , 



7. Asks questions; 
EXAMPLE: 



wants to -find out 



s. Uses knowledge, already learne 
solwa problems in everyday 

messages, going to the store, 
EXAMPLE: -'•■-re. 



1 i V i ng 
and 



d , in new situation 
(using all owan c e , 
practicing sat'ety. 



s j can 
t a k i n Q 



9 . Uses words care-fulls- 

e;<ample : 



to descr i be -f ee 1 i ngs, 



and wan t s . 



10 . Uses touch , -f eel , 
EXAMPLE: 



t e.s t e , sme 1 1 , 



sound, and sight to learn. 



/ 



^ making and doing oriairtal 

^XAMPLe'^^' ' dress. 



till ngs J 



riKes to show 



12. Enjoys problem-solving: 
cur i ousi ty . 

EXAMPLE : 



wonderment, inquisitiveness. 



an d 
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Appendix D 



THE THREE-STORY INTELLECT' 




There are one-story 
intellects, two-story 
intellects and three-story 
intellects with skylights. All 
fact collectors who have no 
aim beyond their facts are 
one-story men. Two-story 
men compare, reason, 
generalize, using the labor • 
of fact collectors as their 
own. Three-story men 
idealize, imagine, predict — 
their best illumination 
comes from above the 
skylight. 

— Oliver Wendell Holmes 
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Appendix E 




Mrs. Potter's Questions 



1. What were you supposed to do? 

2. What did you do well? 




3. What would you do differently next time? 



4. Do you need any help? 
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Appendix F 



HOW ARE WE DOING? 

ATTRIBUTE; LISTENING TO OTHERS 

VVith understanding and empathy 



Maintoins eye contoct 
Pays attention 

Paraphrases others' responses 

Demonstrates body language 
(e.g., nods approval, sits' up, etc.) 

Asks questions related to the topic 

Responds by actions or words 

Gives accepting responses 
(the way in which the responses 
are given) 



Source: Bena K^allick, Westport, Conn. 



OBSERVABLE INDICATORS 
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HOW ARE WE DOING? 

ATTRIBUTE: OVERCOMING IMPULSIVITY- 

Deliberativeness 



OBSERVABLE INDICATORS O^ ,0' vCy 

^ V 

Lisienii to directions before starting ' 

Listens to responses of others and does 
not repeat what has been said or asked 

Asks questions to clarify the ” 

task or direction 

Decreases number of erasures 

Reduces the number of unnecessary, 
repetitious questions 

Analyzes the problem and develops a plan 
{uses visual strategies — e.g., mind map) 

Thinks before answering 

Takes time to use thoughtful, 
precise language 

Can paraphrase when called upon 



Source: Bena Kallick, Westport, Conn. 
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HOW ARE WE DOING? 



ATTRIBUTE: PERSISTENCE — Persevering when the 
solution to 3 problem is not immedistely sppsrent. 



observable indicators 












o' 



-O' 









sc5" 



Stays on task 

Seeks alternative sources of data 

May take a break, but returns- 
to task 

May say, "Don't tell me, let 
me figure it out!" 

Shows intenseness of thought 

Says, "Wait a minute, I want 
to finish!" 

Completes task or project 




Source: Bena Kallick, Westport, Conn. 
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HOW ARE WE DOING? 



ATTRIBUTE: FLEXIBILITY IN THINKING 



OBSERVABLE INDICATORS 










Is willing to change her/liis mind 

Accepts another point of view 
("I agree . . "I understand . . 

"1 see and . . . 

Accepts or offers more than one 
alternative, ^dea to the problem 

Is able to change focus without panic 
or fretting 

Is able to compromise 
(gives up "ownership" or role) 

is willing to consider more than 
one thing or source at a time 

Is willing to accept that there 
may not be an answer 



Source: Bena Kallick, Westport, Conn. 
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Appendix G 



Twelve Ways Your Child/Studen( Shows Growth in Thinking Skills 

This is 3 parentAeocher (ool lOr rating 3 student's homt-^school thinking behaviors at the beginning and end 01 " a school year. Il should icentiu 
student strengths and weaknesses and promote some parent/teacher 'team 'goal setting to help thestude.-^t develop more successful thinkingstrategies. 



Mark each behavior using: 



N-Nct Yet 



S -Sometimes 



F-Freguer.tly 



During the 



. school year I notice that Name: 

Age: does the foIIo\ving: 




1. Keeps on trying: does not give up easily. 

2. Shows less tmculsivily; thinks more before answering a question. 

3. Liste.ns to others with understanding and empathy. 

4. States se/eral ways to solve a problem. 

(shovvs fle.xibility in thinking) 

5. Puts into words how he/she solved a problem; is aware of higher own linking. 

6. Checks for accuracy and precision; checks completed work without being asked. 

7. Asks questions; wants to find out new information. 

8. Uses knowledge already learned in new situations; can solve problems in eve.'yday living like using allowance, 
taking messages, going to the store, and practicing safety. 

9. Uses words more carefully to describe feelings, wants, other things. 

10. Uses touch, feel, taste, smell, sound, and sight to learn; enjoys art, music, experimenting, and active play. 

1 1 . Enjoys making and doing original things; likes to show individuality in thought and dress. 

1 2. Enjov'S problem solving; wonderment, inquisitiveness, and curiosity. 
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Appendix H 



Thinking Skills Program Parent Feedback 



Dear Parent. 

As you are probably aware, your child Is particlpaiins In a thinking skills program in school Ihis year. 

To better understand the eneas oi the program, it would help us ii you could complete this brief feedback form. 

In the questions below and on the back of this sheet, please check the appropriate box and make any comments you can. 

Thank you for your cooperation. 

Name: j 



Student's Name: ^ 

1. My child talks to me about the thinking program: 

□ frequently □ occasionally QJ never 

Comments: 



2. My child uses terrhs like Questions. Impulsivity, Metacognition. Persis;enc»/Perseverance. ComoareComrast 
Inierence^Assumption. Oata/Opinion, at home: 

' CD frequently occasionally Q] never 

Comments: 



3. I work with my Child at home on problems that require thinking; 

CD frequently Q occasionally QJ never 

Examples: 
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J, 



My child u,e, Skills lesrncd in .he .hinking progrom. ,o my kno>.ledge: 
□ trequenlly Q occssionolly ■ Q np,„ 



Comm e ms: 



s. Below Plesse .eco.d sny ohanges yoo hove no, iced in yoo. chiid. .hinking os o .esoi, C doing ,he .hinking ski, 



skills program ai school. 



This year I win help 

skills in:_ 

by:_! 



develof 



Signed: 



(ParenO 



This year I will help 

skills in: 

by; 



develop 



Oaic: 



Signed: 



5oL/fcc: Oufloiic Palmer. Pincll.ss Park Elcnicni.ary School. Pinellas Park. Fla. 



Review Dale: 



(Teacher) 
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Some General Things Parents and Teachers Can Do to Encourage Thinking 



Hovc foiih (hot oil children con think. They ne^d to see thinking 
os 0 gool. 

2. Shore with children how you solve different kinds of everydoy 
problems. 

3. Provide opportunities for chollenging problem solving. 

4. Create o sofe. risk-toking environment. It Is OK to moke mistokes: 
we can leorn from them. 



5. Give thinking time. We all develop ot our own rote— physically 
rr.emolly, emotionally, and socially. 

6. Model lifelong learning; be aware of your own growth ard 
enjoyment of learning. (You don't lose the cor keys anymore'.) 

Cei c.xcited about life. .^\ake each day count. 



Spme Sussesttons for Strengthening Each of the 1 2 Thinking Skills 



1 . Persistence: 'If at firs: you don't succeed, try, try again.' Make it 
fun and OK to try again. Play 'Cue' or read 'Choose Your Own 
Adventure' or solve-it-yourse!f myste.'y books. Do e.xperlments or 
plant a little garden for fun. 

2. Decreasing impulsivity: Build models or work connea-the-dots 
puzzles, word searches, and crossword puzzles. Make your own 
mazes. Play video games, 'Operation,' 'Pe.-recrion,' or pickup sticks. 
Look for e.xperiences that demonsa-ate 'haste makes waste/ 

3. Listening to others: Play charades or telephone. Analvze 
characters' feelings In comic strips, television programs, and stories 
read and listened to. Hold a funeral for put*downs or zIngers: Write 
them down, put them in a box, and. bury ihe.m. 

4. Flexibility in thinking: Try group problem solving and team 
tasks. Compare notes on how you do routine tasks like tying bows, 
m.owing the lawn, drying dishes, or cleaning your room and how you 
do fun things like ploying a video game, shooting a basket, or catching 
a pop fly. Try your child’s way of doing a task and encourage him or 
her to try vours. 

* j 

5. Awareness oi our own thinking: Play checkers, chess, or some 
other strategy game and describe to an obser\ er why you make each 
of your own moves. Have your opponent do the same. Challenge 
children to give a step-by*step explanation of how they make 
something, then guess what the outcome will be. 

6. Checking for accuracy and precision: Play 'I doubt it.' 
Challenge children to show you how they can be sure something is 
true. Encourage them to challenge you In polite ways. 

7. Questioning and problem solving: Ask children, "Have you 
asked any good questions today?' When questions are asked, help 
children locate the answers. Tell them why you chose a particular 
source of information to get an answer. Play 'Question Me an 
Answer.' Give a fact — your answer — then challenge students to ask 
different questions your fact would answer. 



8. Drawing on past knowledge and applying it to new situations: 
Encourage involvement in scouting programs, church youth groups, 
boys and girls' clubs. 4-H, and so on, where children take part in 
supervised group prcjecj that raise money, help others, and lake the.m 
on field trips. Play ganr.es like 'Life.' 'The Allowance Came.' 
'Monopoly,' and so on. Give limited responsibility for running ,■ 
errands, taking messages, caring for animals, and the like. 

9. Predsion of language and thought: Play describing games; 
compare ads: e.xplain why you use a panlcular cereal, soap, or 
toothpaste. Introduce ConiKimer /?epor»s guides. Show how they 
compare products so you can decide what is the best value for your 
money. 

10. Using all the ser^SiPlay tasting, smelling, feeling, and sound 
location games. Draw pictures to music. Encourage field trips, 
'hands-on' experiments in class, cooking, model building, se^vi^g, 
and carpenl^ at home. Do role-playing; pul on plays. Play 'jr. 
Pictionary' or 'Win, Lose, or Draw.' 

11. Ingenuity, originaJitv, insighlfulness, creativity: Try dressing up 
or lip-synching for fun. Do seme scrap art or junk puppets. Watch 
'Pee Wee's Playhouse.' the 'California Raisins.' or 'Fraggle Reck' 
together. Create a diorama or make your own holiday decorations, 
find a new use for familiar iie.ms. 

12. Wonderment, inquisitiveness, curiosity, and the enjoyment of 
problem solving: Visit Great Lxplorations, mOSI, or EPCOT Center. 
Watch a 3-D movie. Learn a new skill together. Play 'What would 
happen if . . / (e.g.. What wogid happen if . . . everybody were active 
all night and slept during the day? ... we all lived underwater? . . . 
animals could talk?) Brainstorm together. 

Don't limit yourself to these suggestions. Use them to stimulate your 
own thinking, and come up with your own ideas tor using each of the 
12 thinking skills. You know your child or student and know how best 
to motivate his or her interest and inspiration. Have fun together. 
Encourage a sense of humor. 



Source: Charlotte Palmer, Pinellas Park Elementary School, Pinclbs 
Park, fla. 
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Appendix I 



BARELL'S REFLECTIVE QUESTIONS 

"How did you figure that out?" 

Where else have your used or can you 
use such a strategy?" 

"How did you solve it?" 

"What made you ask that?" 

"What relationships or connections can 
you see between this concept or idea 
and anything else you know about?" 

"What did you learn about your 
thinking?" 

"What have you learned about yourself, 
your thinking, about working with 
others?" 

"What do I know already? What do I 
need to know? How might I proceed?" 

"When you wanted to get XXXX, what 
did you do?" 



o 
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Appendix J 



T-CHART 

Thinking Skill: Visualizing 



Looks Like Sounds Like 
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Appendix K 



VENN Diagram 

Thinking Skill: Comparing & Contrasting 
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Appendix L 
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Appendix M 



MATRIX 

Thinking Skill: Classifying 
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